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-PARTIAL TRANSLATION - 

Examined Patent Application Publication No. S4 9-31000 (1974 ) 
Publication Date: August 17, 1974 
Application No. S40-54822 
Application Date: September 6, 1965 

Inventors: Tamotsu Izumi, Gen-ichi Nakazawa and Mutsuo Ukaji 
Applicants: SUMITOMO NUCLEAR POWER INDUSTRIES, LTD., 

SUMITOMO METAL MINE, LTD., and 

DAIKIN INDUSTRIES, LTD. 

Title of the Invention : Method for Regenerating Nuclear Fuel 
[CLAIM] 

1. A method of concentrating used and depleted uranium with low 
enrichment or a compound thereof, comprising introducing uranium 
hexaf luoride made from uranium with an enrichment higher than a desired 
enrichment, and ammonia gas or an aqueous ammonia solution 
simultaneously and directly into a solution including uranyl ions made 
from uranium with an enrichment smaller than the desired enrichment, 
and collecting ammonium diuranate in the form of a precipitate, in 
a method of preparing uranium with a desired enrichment or a compound 
thereof by mixing used and depleted uranium with low enrichment or 
a compound thereof, with a highly enriched uranium or a compound thereof . 

Column 5, line 38-column 6, line 38 
Working Example 

Regeneration of used and depleted uranium, which had been 
discharged from a nuclear reactor, was carried out with the apparatus 
shown in the figure. 

In the figure, reference numeral 1 denotes a reaction tank made 
of polyethylene, containing a slurry of ammonium diuranate, which will 
be abbreviated to ADU hereinafter. Reference numeral 2 denotes a 
stirrer placed in the reaction tank 1. The ADU slurry overflowing the 
reaction tank 1 is filtered with a filter 3, and separated into a filter 
cake and a filtrate. Into the reaction tank 1 are directly introduced 
an aqueous uranyl nitrate solution through a metering pump P and a 
flowmeter F, ammonia through a flowmeter F and an electromagnetic valve 
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MV, and uranium hexaf luoride through a flowmeter F. The reaction tank 
1 is equipped with a pH meter "PH" that is connected with the 
electromagnetic valve placed in the flow path of ammonia, so that the 
pH value of the contents of the reaction tank 1 is kept constant . Ammonia 
gas is directly supplied from a gas cylinder. Also, a container in 
which uranium hexaf luoride is stored is weighed as a whole with a weigher 
W, so that an amount of consumed uranium hexaf luoride is determined. 
This container is kept at about 80°C in a mantle heater during the 
reaction . 

Using the apparatus explained above, we regenerated uranium in 
the following way. 

A slurry, including 7.5 liters of pure water and 2 kg of ADU, 
the uranium content of which was 75% and the uranium component of which 
had an enrichment of 3% in U 235 , was placed in the reaction tank 1 in 
advance. While the slurry was being stirred, to the slurry were added 
over an hour: 

(1) 7.5 liters of an aqueous solution of uranyl nitrate, the uranium 
concentration of which was 100 g/liter and the uranium component of 
which included U 235 in an amount of 2%, wherein this aqueous solution 
was prepared through a treatment of uranium oxide that had been made 
from used and depleted uranium discharged from a nuclear reactor, with 
nitric acid; and 

(2) 1125 g of uranium hexafluoride whose uranium includes 4% of U 235 
wherein the uranium component of the uranium hexafluoride was enriched 
uranium prepared through a uranium enrichment process. Meanwhile, the 
slurry was kept at pH 8 by the introduction of ammonia gas. The ADU 
slurry overflowing the reaction tank 1 as time lapsed was filtered 
with the filter 3, and the filter cake was dried. As a result, 2 kg 
of solids were obtained. 

A part of the solids (ADU) was sampled and the concentration 
of U 235 in the sample was measured with a mass spectrometer. The 
concentration was 3%, which was the desired enrichment and was not 
different from other uranium or uranium compounds that were typically 
used as a nuclear fuel in the enrichment and the concentration 
distribution . The obtained would be sub j ected to practical use without 
problems . 
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